SUMMARY The clinical features and the location and severity of obstructive coronary artery disease are contrasted in 98 patients with predominant left and 99 patients with predominant right coronary circulations. A significantly higher incidence of ventricular conduction disturbances and a greater incidence and severity of obstructive coronary artery disease (>70% cross-sectional narrowing in the proximal left anterior descending, circumflex and right coronary arteries and their major branches) distinguish the predominant left from the predominant right coronary circulation. The results suggest an anatomically disadvantaged status for the predominant left compared with the predominant right coronary circulations with respect to ventricular conduction disturbances and to coronary atherogenesis in man.
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ANATOMIC VARIATIONS of the coronary arteries around the crux of the heart were first described by Banchil and later used by Schlesinger2 to divide the coronary circulation into three general types. In the most common, the predominant right, the right coronary artery (RCA) provides branches to the posterior right and left ventricles and to the posterior one-third of the ventricular septum, while in the least common, the predominant left, the left coronary artery (LCA) supplies all of the branches to the posterior regions of the ventricular septum and left ventricle. In the third type, the balanced circulation, both the RCA and the circumflex division of the LCA provide branches to the posterior heart. Of the three coronary circulations, Schlesinger2 suggested that the predominant left is the most vulnerable to the effects of pathologic changes; however, no evidence supporting this hypothesis has appeared in the literature. To test the Schlesinger hypothesis, we studied the clinical and pathologic findings of patients with predominant right and left coronary circulations established by coronary arteriography.
Although the presenting symptoms of patients with obstructive coronary artery disease in the two coronary circulations are similar, the frequency of conduction disturbances through the ventricular septum is significantly greater in the predominant left than in the predominant right circulation. Additionally, more advanced obstructive disease occurs in the proximal regions and in the major branches of the three major coronary arteries in the predominant left than in the predominant right circulation. These results suggest an anatomically disadvantaged status for the predominant left coronary circulation with respect to ventricular conduction abnormalities and to coronary atherosclerosis. Materials To analyze the topography of obstructive coronary artery disease, the major coronary arteries were divided into proximal, middle and distal regions. For the left anterior descending coronary artery (LAD), the region from the origin to the take-off of the first septal perforator was designated proximal, from the first septal perforator to the take-off of the second anterior left ventricular branch (second diagonal) as the middle and the remaining artery, the distal region. The proximal region of the circumflex artery extended from its origin to the take-off of the obtuse marginal artery; the middle region, from the obtuse marginal to the posterior lateral left ventricular artery or posterior descending artery (PDA); and the distal segment, the remaining posterior continuation(s) of the circumflex. The proximal region of the RCA extends from the take-off to the acute marginal artery, the middle region from the acute margin to the PDA and the PDA as the distal region.
Seventy-four patients with predominant right and 75 patients with predominant left coronary circulations had myocardial scintigrams after coronary arteriography. Technetium-99m microspheres (2.6-3.4 1£Ci) were injected into the LCA in all of the patients; 34 predominant right and 28 predominant left circulations received iodine-131 macroaggregated albumin 131-150 ,uCi injected into the RCA. In the remaining patients, differing amount of technetium99m microspheres were injected into the RCA. At the end of the injections, the patient was taken to the Nuclear Medicine Section, and multiple views with an Anger camera were integrated in a data acquisition, storage, processing and display system developed by Adams et al. 4 The images were photographed separately as a series of 10 color-coded isocount contours in spectral sequence. The channel with the maximal counts was arbitrarily assigned the color red and each 10% change in counts resulted in a different color. The scintigrams of the left and right coronary circulations appeared separately, in combination and in color. Heparin (2500-5000 units) was given intraarterially at the beginning of the study and was reversed by Protamine intravenously at the end of the procedure.
Differences between the data for the two circulations were determined statistically by t test and chi-square analysis.'
Results
The angiographic features of the predominant right and left coronary circulations are shown in figure 1. Principal differences between the two circulations concern the origin of the PDA and the length of the LCA. In the predominant right coronary circulation, the PDA is a continuation of the RCA ( fig. IA) , whereas in the predominant left circulation ( fig. 1 B) , the PDA arises from the circumflex artery. Additionally, the LCA is usually shorter in the predominant left than in the predominant right coronary circulation.
Eighty-eight patients with a predominant left coronary circulation were matched for age, sex, duration of angina pectoris and blood pressure with 90 patients with a predominant right coronary circulation; all patients had obstructive (>70%) coronary artery disease (table 1). The incidence, duration and referral of angina pectoris chest pain were similar in the two circulations. The incidence of a positive exercise stress response was similar for the two groups: 40 out of 53 patients (75%) with the predominant left circulation and 39 out of 54 (72%) with the predominant right circulation.
Of the 88 patients with a predominant left circulation and obstructive coronary artery disease, 57 (65%) showed conduction disturbances on the ECG, ranging from the ECG syndrome of septal fibrosis" or left septal block7 (absence of q waves in leads 1, aVL, V5 and V6) to left anterior hemiblock, right bundle branch and bilateral bundle branch block (table 2) , as contrasted with 28 (31%) of the 90 patients with the predominant right circulation with similar conduction disturbances (p < 0.001). Even without obstructive coronary artery disease, left anterior hemiblock occurred in three of 10 hearts with the predominant left circulation, compared with none of nine hearts with the predominant right circulation.
The number of coronary arteries with significant cross-sectional diameter narrowing (estimated at .70%) in one, two or three vessels was similar for the two coronary circulations (table 3), but the distribution of the obstructive lesions differed. The predominant left circulation had a higher incidence of significant obstruction of the LAD and the circumflex artery, while the predominant right circulation had a higher incidence of single artery obstruction of the circumflex or RCA alone and two-artery involvement of the circumflex artery and the RCA. Of 616 branch arteries* in the predominant left circulation, 142 (23%) had significant narrowings, whereas of 720 branch arteries in the predominant right circulation, 95 (13%) had significant narrowings (table 3) (p < o.001). Differences between the two circulations are seen in the topology of obstructive coronary artery disease as well. In the predominant left circulation, a significantly greater frequency of obstructive lesions occurred in the proximal LAD and in the proximal PDA (distal circumflex, table 4) than in the predominant right circulation. In the predominant right circulation, a significantly greater frequency of obstructive lesions occurred in the proximal circumflex, the middle RCA and the proximal PDA (distal RCA, table 4) than in the predominant left circulation.
The estimated severity of obstructive coronary artery disease (expressed as percentage narrowing, table 4) was greater in the proximal segments of the LAD, circumflex and RCA in the predominant left compared with the predominant right circulation. The mean for all lesions in this region of the LAD, circuinflex artery and RCA is 87%, 86% and 88%, respectively, in the predominant left, compared with 75%, 76% and 79%, respectively, in the predominant right circulation. The mean narrowing in the proximal segments was 87% in the predominant left circulation and 77% in the predominant right circulation.
No differences in the incidences of myocardial infarction (ECG changes) or abnormal myocardial perfusion (scintigraphy) between right and left coronary circulations were found (table 5).
Discussion
Three important distinguishing features of the predominant left contrasted with the predominant right circulation emerge from this study. The incidence of ventricular septal conduction disturbances, the frequency of significant narrowings of the LAD plus circumflex and branch arteries, and the extent of obstructive disease in the proximal regions of the LAD, circumflex artery and RCA are all greater in the predominant left than in the predominant right coronary circulation.
The relatively high incidence of left septal and anterior hemiblock in the predominant left compared with the predominant right circulations, with or without obstructive coronary artery disease, suggests anatomic variations in the geometry of the left bundle branch or in the blood supply to the upper third of the ventricular septum in the two circulations. Demoulin and Kulbertus described the varying left bundle branch geometry in 49 normal human hearts,8 but did not correlate these variations with the blood supply to the ventricular septum. Probably no relationship would be found, because the region of the ventricular septum, which contains the proximal portions of the left bundle branch, is supplied chiefly by branches of the LAD and by the "ramus septi fibrosi" from the PDA. In the absence of significant obstructive disease in the LAD, RCA or the circumflex artery, the higher incidence of ventricular conduction disturbances in the predominant left circulation ( Left anterior hemiblock Whatever the anatomic contribution in localizing atherosclerosis, the more advanced obstructive disease in the proximal LAD and circumflex artery and in the major branch arteries implies a greater vulnerability to coronary atherosclerosis in the predominant left than in the predominant right circulation. One would think that an increased vulnerability would be reflected by a higher ECG incidence of myocardial infarction or abnormal myocardial scintigrams. However, the similar ECG incidence of myocardial infarction and the frequency of abnormal scintigrams in the two coronary circulations (table 5) may be explained by sampling bias (higher mortality with acute myocardial infarction in the predominant left than right circulation, as suggested by Schlesinger2), or a lack of positive correlation between the severity of proximal coronary artery disease and the frequency of myocardial infarction. Although the evidence is strong for a positive relationship between severe proximal obstructive coronary artery disease and increased mortality,23 the relationship between the severity of proximally located coronary artery disease and the incidence of recurring myocardial infarction is not established. The findings presented in the above report, however, are highly suggestive of a disadvantaged status for fatal myocardial infarction in the predomi-nant left compared with the predominant right coronary circulation, but confirmation of Schlesinger's2 theory must await the results of contrasting studies of the natural history of subjects with the predominant left and right circulation.
